One can uniquely recover simultaneously n(z), h(w) and a from the surface data u(~~,~~,%=OO,w)knOwnforall~1,~2EP={~:~s=O}endallw>0.
I. Introduction.
Consider an acoustic field generated by a point source situated at the point x6 = (O,O, a), a > 0 in a medium described by the constant densities po and p in R"+ = IX : 2s > 0) and R: = {z : 2s < 0) and velocities c2(z) = n-'(z) where z = 23, n(z) = no = const in R:, no is known, n(z) is unknown in R?. Let II. The Result.
THEOREM.
The data (3) determine the triple {n(r), h(w), CY} uniquely.
PROOF:
Let us prove this statement and give an algorithm for the recovery. We use the method given in [l], [2] . In [2] , the problem was studied in the case when c~ = 1. Taking the Fourier transform of (l), (2) (4), (5) is:
The coefficients 
_-oo !I-(& Y)n(Y)qY)dY. (12)
As in [l] , one can prove that equation (12) is uniquely solvable by iterations for all sufficiently small w provided that n(z) E Loo(-oo,oo).
(In [2] this was proved for n(z) which may have a polynomial growth in z as ]z] + 00). Let us assume for simplicity that A := h(0) # 0.
(13)
The case h(0) = 0 can be treated as in [2] . Namely, h(w) is an entire function of w, so that it has a zero of finite order, say N, at w = 0. Thus h(w) = wNh~(w), hi # 0. 
Note that in (16) we used the formula h(w) = h(-w), which holds for real w since a(t) is real-valued; the bar stands for complex conjugate. Put z = 0 in (12) and compute the limit (see [l] , [2] for details concerning existence of this limit): 
J 00 F(p) -T+Bono = T-&p exp(-py)n(-y)4b

(21)
If E is known then Q is known (see formulas (17), (18)) and then (21) determines the Laplace transform of n(-y), so that n(-y), y > 0, is uniquely determined by inverting its Laplace transform.
If we assume that the value n(--00) exists and is known, then taking p + +0 we obtain from (21) the equation
F(+O) -T+Bono = T_Bon(-co) (22)
where the known formula lim,,+e p Jooo exp(-py)n(y)dy = n(+oo) was used, and F(+O) exists since the limit as p --, +0 of the left side of (21) exists. Equation (22) and formulas (10) and (8) f or T + and T_ give an equation for cr. If a is found then T+ and T_ are known and n(-y) can be found from (21) by inverting the Laplace transform.
If we know that n E Loo and n(-0) exists and is known, then we can compute the limit of (21) as p --* $00 and obtain
which is again an equation for Q. Here we use the formula lin+++, p Jo" exp(-py)n(y)dy = n(+O). We wish to show that n(z), h( w an ) d Q can be uniquely determined from the surface data (3) only. In order to determine the triple {n(z), h(w), a} from the surface data (3), differentiate (21) in p to get Since Bono is known one finds T+, and then CY by formula (18). Thus, the triple {n(z), h(w), CX} is uniquely determined by the surface data (3). The Theorem is proved.
J Co
Remark 1. The inverse problem is ill-posed, because inversion of the Laplace transform from the real axis is an ill-posed problem (see [1] and [3] for details). The differentiation of the data in (24) is also an ill-posed problem but less so than the inversion of the Laplace transform (see [l] , Appendix 4 for details). A stability result for a hyperbolic problem on a finite interval is in [4] .
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